IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of 
Michio NEMOTO et al. 

Serial No. : NEW APPLICATION Group Art Unit: 

Filed: April 12, 2004 Examiner: 

For: REVERSE BLOCKING SEMICONDUCTOR DEVICE AND A METHOD FOR 
MANUFACTURING THE SAME 

CLAIM FOR PRIORITY 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing date of the following prior foreign application filed in the 
following country is hereby requested for the above-identified application and the priority 
provided in 35 U.S.C. § 1 19 is hereby claimed: 

JAPAN 2003-106734 April 10, 2003; 
JAPAN 2003-396580 November 27, 2003; 
JAPAN 2004-027 1 75 February 3, 2004 
In support of this claim, certified copies of said original foreign applications are filed 
herewith. It is requested that the file of this application be marked to indicate that the 
requirements of 35 U.S.C. 1 19 have been fulfilled and that the Patent and Trademark Office 
kindly acknowledge receipt of this document. 

Respectfully submitted, 

Date 

Attorney Docket: FUJL303 




Marc A. Rossi 
Registration No. 31,923 
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n t ^ i nix ^ -y ? ^ & t u ^ t n h m e m 2 mmm ^ - * n w ^ m r & a $ ti * y 
- v mmm t my- h mmmzft i x&mztizr- h mm t &t o s y- h mm 

emo s r- h mmzmtim i ssm k ^hhm^ •) h^me^ i its k »j -7 

h S <7>ft«M £ o & <" J -7 U^jfc £ *i4 # 2 t , itu IE* l III K 'J 7 h 

* # w t 1- & is ifijha**fr* b o 

[l»*3S3] 
[»*«4] 

HuEitHihM*«#:^m<7)^^^ * 'J 7(7)7 4 7 * ^ At5 j @ < & & «fc -? KlfcjjfrlfijLS** 
[»*«5] 

[1116] 




(1) 



&m 2 0 0 4 - 0 2 7 1 7 5 ^- v ; 2/ 

-^*<7)*liU3iKWUB«$iifc«l»mSi5 y?^U&i:, fiTEfc 1 OWES K 'J 7 h 

fflEMOSr- hft£*lNriB*l$*l! K'J 7 hB*frLTJROH*«rE* 1 **S 
K'J 7 h«0**1B«:'OftCJ:^^ja:$n**2«a55'ltfW«fc, fcffLfcfrE* 1 

m^tBBWl:^20kGy-60kGyt LT^< t H&ES& 2 ifmM^- ^SC^PS^S A $ ti 

SUMS K'J 7 h/foMUil^I^JfM^T^SmM^-xJi , ^Effc2igmS!^ 

KMosr- mjts-iifffitsiwsK'j 7 h^^^LT^^H^Hufe^i^aK'; 7 

HiO«ffi«:o*<*j:^^jS$tL*»2*ma59-K«ll*t, HifE£ 1 «ia KV 7 h 

iuis^5 7^msi:Huis^2^ms^Mitop B i(7)f)ie^i3imMKv 7 nu, 
^M7 - )v v >j ^ 7 mb t tm2mmm 7^-*k'M7H usHBi-r & 7 
<r K'j 5 -y hms^^as^^^ttx 

Wi«<7)7 -f K'J 5 7 hWttlirtH^oafcaBfr***^ < , i>ox; 7^«ftfl©7 
-f — ;w K 'J 5 y hmfc&tf^ SmS#*«#«tf>7 -f K'J 5 y hMS^-ttL-riHK 

i 5 7 9Wm%<r>7 ^-^F^7HP'|2 iiS^fittllQ 7 - )V K 'J 5 y Y 

Wo 

mm%imnmMmmm<Dmmmmi)K 1 o 1 7 c m- 3 ^m^^tMtt^w 
1 1 ] 

y ^m«t ^ ^*ftomfa:3&*^Lv»fc §tc«riE7 * -n> k 5 y vmfrbwt& 

MOK<7)g£gtWg#\ 2Wbii ») i^:#^c:"i:«r!RF«ti-s»*«8 tclBlftoieiiajta^ 

1 2 ] 

^2SmS7^-;u K 'J $ -y Mo&ffc^SS&Xji: U y t 3 v ? ?mU<D 
Qittf^L^kZ -r -JUM 5 7 H^«bfrE^l*mS! K'J 7 MfcJM** 

if a, h 4 y^mm^Wit S^97^ K'J 5 7 hS<affl<^ife|*BI<*>|iBWGj& t 
, 1.6Xj + 2WbiJ:0fe*§v^fc*#«fc1-*»#«8tcE«ojttliajha***«o 

WE*i*maK'; 7 nof $Wdrift7& ? > 



mM. 2004-027175 



3/E 



1L L ** w ** (2) 

i - 1 

fcfcl L Z, Vl . = W a -(\AX I +2W hi ) 

i : i #i74-A4* U S ^ Kg 

: i-1 a>«b i #B^7^-;^'lvj;h®PHl(7)«fflf^(| 1 I 

[If 1 4 1 

BD^?7^ KU 5 -y hSfeco^Ogg^lLo p OifDILo p t HUlHLNi OltfD 2 L 
Ni t<Dmi%fr\ 

iff o 

umm 1 5 ] 
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[0 0 0 1 ] 

*»iflt±m*aE»*«4^U«ffl$*L4^7-^il|[#MUM1-*o $ &K#L < (±FZ 
BTi Of # £ -?> I GBTfAOC|in o 

[0 0 0 2 ] 

^yi/-tsp nii^-f»it^^-r^ i gbt mmr- hm^u^-y h7>->^ 

Ltf»U *«^*7J^&£lgKi3v>T, AC (3of) /ACHI, AC/DC ( 

[0 0 0 3] 

m2 5l*~? h V ? X^>s*~?<Dm&mX*$>iO . (a) liSffl^X'fyf^^t 
lall&ia-C* •) , (b) it (a) <7> l ^4 v^-*m%<n I GBT£fflv*T»j£Lfc|in&|I|-e 
*•), (c) »± (a) CO 1 X>f y^-^^73ffi]<7)if/±#t4^^-r^^ffi] I GBT^v^ 
#JKLfcllIJ»BIt?**o EI 2 5 (b) K*3V»-C, ^IGBTIi, ^&i£l£Liklt£7J & 

I GBT la, 1 b (ijg^JtCjlll^ftcD^*- K2 a, 2 b **ti-?ti&m Lti 

ffc> ^Sft> fta* Mb&*H*-C*ofc 0 fut\ 125 (c) fcjjrfj: ^ KiKlfijLS I 
GBT 1 c, 1 d Srfflv^ fcieyijUSM^i-S K^^^tt^^t^t^o 
[0 0 0 4] 

H2 4 (i, iKIfijbS I GBT<ag«KfM|g-C*»K (a) tti!£mJEESrfll*n Lfc*^0»f 
lit^f), (b) ti«l«ffi«:enJ!HJL^:*^OBfMB|-e*-6o HI 2 4 tcfcv^T, n~ K'J 
7 hi! 3 t 44nIFZ">i^O^IJ3 J: y f *B^<basv»p + ai5M^«ll*i£ifc-e5BJft U 
-ecDf^n" K'J 7 M13<0^ffiKiIKlftlCp + ^-*Jf 4 U ^(Dtf^-xm 4 

'^ii8f«fflcoMosy-fiii^Mt§ 0 ioMOsy-h*jt©Mt, it 

iiWE^eOOVO*^, n" K>;7 h«3Sr*W*»^ 1 0 O^mUJKHiRffL, ttQE 
f^ftffi^fb p + 3k^f9 ^^t^^AS^'T^-iHaotMt^o C CO I GBT 

its xmmvwmu 1 oj&*?***p + $mmij*i 1 -ch^t^&cd-c, &mi±£ep 

it)DL/:i(:^^i 1 2 79 ? p + =H^*J19 t p + ^flitl 1 K*5»t* p nimai 
tr-L^fe^^-f , f-vs-f x-flJfflco^S/rfin 0 HiltL^^ <h75 ? ^ < . T-vs-^r x^Ii:©*! 

i 4*3. i ov+ftmmtit. i 1 i g b ttii, j. < ? * *• ^9 

[0 0 0 5] 
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#J5S 2 0 0 4 - 0 2 7 1 7 5 2/ 
Z<nm 2 4 coi o ifn'^^l 2 5 (c) <0 j: ^ h&t^iJ Z> t , ?X77ft<7>m 

a*-c ^ & o $.7? ft f-vs- u^ac-ac m^izmm-t & t a c ^ h a c iz mg^tf-or 

X^fS H^g/Js-e § , ^pTtg K & & 0 £ tz , 2£7jft fv< ^X(± IGBT 

S:fiIK*ofiiajStti:TMtSW^?>ntv^ 0 (TIS#I^M4#BS) [12 
6(±, I GBTO^aH-GEfllit i £:^L^:Bfi5E|-C*-5o (TIE#^m 5 #ffi0 HI 2 6 \Z 
i>v>T, n" K'J7M2 3 <7)-77<7>®{iMO S Y- hffi&t %2> p + ^-^124« it 
Efl*jtSB55"0 p MO -7 4 - fl> K U 5 y h m 2 5 , n S«ft * )V X V v /*Jf 2 2 7&»R»t «b 
p + s<-*m 2 4 Cl±x5 y ?nM2 8 ^)l!t>LTi3 (9 , 7-f-^K'J5 7 h 
12 5Cli7^-^KU<7 F m@ 2 7 rt s gsfcft L , I07^-)H''J5 7 h 2 

7 f±7 -f -)l> K'j 5-7H2 5 f B 1±otftl2 6_htc$££ Ltv^„ f t^;^ h -y^Jf 
2 2Clii^ v Yv*WBL2 lMLTv»5 0 fit, 

n " K'J7H23 Oti&TJ^ffiK p + n 1^7 ^Jf 2 9 7& ? f5:tt <b tit 0 
[0 0 0 6] 

iiito i g BT^7 , j-'t / f «j ym y ivm) <Dmwi±m^$ . 3 ^11 

K 'J 5 7 h , 7^-JVK'J5 7 Ht7-f-^K'J5 7 h ^t^oa*.^*^ S I P 
OSS^RESURFf^^titv^o z\<D^pX\ 7 * - ;u K 'J 5 y h Jf t 7 -f - )V y 

} ) 5 ? yw.m<D®.^fr^fzmmmittM5izmmznx&t), zvm&itmmmm®. 

tffiiI«I^)iitISIi:fA L , WiimT^^mfamm C77X oiff^SS 

iCfftkLt^^ pii n" K'J7 hS tOPN«^) fcm<07 i - )l< K'J 5 -y h/tP^RSS- 
#e< . *o7^-^ K'J 5 7 hmfe^g< LT7^-^K'J5 7 h M WO MP £#5*6, 

«Kfcii*m«**$ < Lt^^t^ * * > <D&A*wmi- & z\ ttf z<nmm~eitm-%izx 

L^LfcjFfc, 7^-^F'J<7M25t7^ -JU K'J 5 v hMU2 7 <D®.&^t>-£ 

-;n*'J<7H2 5 F^OF^&Ja < WHtv^o -y 9mU2 8ffliJ<7)-7 ^ - 

coeptp/s-r r-XOVTOtf ;u h 4 >^l^o^i^ < v>-c*-6o fit, f^©7^ 
K'J 5 7 M2 5 <h-f-^;l^ h y 2 2 <7)^{±, f-^r^;U^ h 2 2 

Lfcv* J: TOtmgflSO 1 6 2 ( 1 2 0 0 V^O*^) 

Ltv^ 0 Z\<Dtzib^ 1 2 0 OVWfli, iIIfOEt^^v\ ^^ffitl±*ii 
£#£7^i;»J±fffiiSG53~<7>;ft$^7 0 S^miSCKSEJ^tt^o 

-fbK±^«i«:tt^aftR*«:^js-r*-fcT, m^mm^mmomimiz^L, mat 

77 a s c: t tfx § <dx° y ^ - )i< y ^ v vm*? 7 -r - ^ K -f v - h 

ttiliE#2 004-3009984 



!$m 2 0 0 4 - 0 2 7 1 7 5 ^- V \ 3/ 

&Mmmi±UWi<7)imx~£>Z>Tm (Thermal Humid Biased) tX.$kX*mmJ±<r>'£itJ) i mmZti 
tzo THBM^ti, jfiiaihIGBT'tyi ffiaE85%, iaj£l25"C<S9ffiSft vl^H^T-, i£ 

/N-^r r *z7£mw.&<D8W]<7)m-ewi)uL, mm<r>mms.(r>m\:i:m^^nmx^>^ 0 z<d 

ItmJCM 1 ] #P>§¥ 7-307469 
[#It£$£ 2 3 #P*3 2 0 0 1 - 1 8 5 7 2 7 
[#I¥3CS£ 3] #12 0 0 2 - 7 6 0 1 7 
[#IW0S£4 3 #12 0 0 2-3 5 3 4 5 4 
[iff 5 3 mm 2000-208768 

[##It^imi3 ^ • 9*r4 (M. Takei) , H2%, T6 0 OV-IGBT^X • g 
- ?u y *y y • *r j s*\£*) 7- 4 (with Reverse Blocking Capability) 
J , /ny-fV >XX • ir ~f -2 0 0 1 • -T > * - -J- >> a ;u • i/y#WA ■ jr 
y . ^ 7 _ . ^ ^ 3 y y ? ? • fV^-tX • 7> K • ?•{ y-X- fit* (Procee 
dings of 2 0 0 1 International Symposium on Power Semiconductor Dev 
ices & ICs, Osaka) 2001^, P. 4 13-416 

mm<omm 

[0 0 0 73 

zcotztb, P + 9m.W&ir )VCDH\%%\iz_ Z> m&tf'&^X$> Z> „ 

— 2r\ 112 4 (a) CO £ 7 T X (^ 5 y * M £IE. 1^ ^ ^ ffl £^i) L 

fci: ^O^Mttm^ti^ PNP h 9 > yX?Oi-/M-^ h 9 > V 7. 9 Ifipi^cO 9 *> N 

-y 9%co^< y ^viA^^H^i-^o d<7)^ -y^V±A^^(i, n + ^5 y^Ht3<5 
fcn + ^^ -y ^fli^5 tcomXp + <^-xJf47^$ -y t^i-^SMSSK^^B^ 

$tL^,p + ^ (m^it-f) -eiii$ik£& 0 zco P + m (m^-^-f) t±. n + ^? y ?mM5 

-y y'coffiik* B&jt LT, 1 X 1 0 19 c m~ 3 ^±0®i6 Ti§5^$|ft tM $ 
£a6, .x* -y ^v±A^^(±0.9lJ.±t^v^iS^^-r o tot, #KiS5^T(i d coMUm^ 
mOmA/cm 2 1£±. t & 0 , MIS <V lOOfe & ±.<D M tiW?ii t % ^> X L t o 0 ttz, p^-Xf 

4«75T^^n + @ (yu-tM^- : p + ^-^/i4 zmnmzco n + vvy+mco 

I p + ^-^H 4 t n" KV7M3^rit\ n~ K'J 7 M 3 i Hit^^ n 
+ f) y ^ftA^^fiTti 7°U-i-mcoi%^ZCD n + m 

cotzftiz*7mcom^&mm'j>fttf*£ < . sj±7m < & o r l £ ^ 0 iot, 

fit, p+ftmnmcDMj&izio^^xii. ^mcom^. ^ifitM^tt^^ytLt 

^ mitmw^f&mmcoTmitzi, p'mtmj&ztixLt^ zt&&^tz 0 zcotzto. ie#^m 

OSmMtfftZl&X # -f , IGBT<!: LTt>Li^f7 ItLJKt t) s * o fc„ M 

z t tfx ztt^zt &m mLtzo m*. «i\ i 2 0 0 v Miait igbt t^ms/s- 

TXtit/s^TX^enSPtTltJE^ylJJ^Lfct Z?>, )mjf\H)MJ±lt 1 4 8 ovt+^ 
litBE-e^o^OH^LT, ^foUtffiti 1 2 2 0 VX\ ^|&mi±^^ LT^W^^o 
d^x(i. i£/^ TXf-(i^^®75 ? 1 2 0 0 Vfljft-ei^^-^'J LT, 

miiEirf 2004-3009984 
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%> o 

[0 0 0 8] 

^ $ ^ IE t±io 'J - f X ^ - U o lotti^uwif, S2 7T'*4o id 
v>&7 < K'J 5 7 hJf $ T-PJ it-fa fi\ iS^H^f I i f 'J - f x ;i/ - L T L i i 

o 

[0 0 0 9] 

jjttcyp^^, c: t ^n^mm±m^mwmm^m-t z>z\txhz> Q 

[0 0 10] 

tciife $ *i* ^ 2 sms ^ 1^ 7 * € t m 3 u * * 1 K&te-r * a v ? 9 mmzm*. tzmm. 
jbffl**tf*«fc;fcv»T, Hfrie^.^ 7^m^ s BuE^2«M^-xit^-r^>^-e 

[0 0 11] 

%fz, mtim2mmm?\s? tmimmitzmimimmmv*) 7 m^mk^jss 
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[0 0 12] 

(til 



A'.. > 




V, 



^ (1) 



[0 0 13] 

o 

-fete, r/ i^? ?ffii|^£>*-;W±A£ft£ i: *-/KiIE(|Ofiv>fc^%Srat*Lj: 

#at«#tf» Oft A i-ft<2> 0 

[0 0 14] 

mf±^Mir rat - y%t& <yjy?4 < ft- 1) 1- r-cv * >mj±# ? iiJjni-& 

o «t o T MW^OftiaSEE^BMeV^T^iBltfi^lOOkGyJ^Tft «b tf , * >m)±Oiitt] 
/hC«x.tiItit)|^Ppa-C-^„ mT-jjtJ«#ffi(i, Ui L< fi20kGy~60kGyfc-f &o 

ma^-xio^®ic^fl<jiwfM$n^^i#ms!^5 vtmrnt, mumi^nmv 
>j 7 Mt^iiiax^ y ^^itttc^t n^>Buis^2#mM^-7>*<7)MnMa$ 
nay- httitKfcsr- vmmmzfrLx&mztizy- hm*fc**fc*Mosr- 
hm&t, Huie^i«a^5 7^««tsi2«s!^-^si:tc«tti-ax5 ■ytnm 

•j 7 M<7)*ffi^fM£*u RMtc»m-r««rE*2«a»K«*^atts*L**2 
**flci6*tc*v>r, friBi^ •7^m«i:Hfrfs^2jimM^gi^Moraofrfe^is«a 
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6/ 



2 3»ms^piitfi<7) 7 i - )v k 'j < 7 f wmvtix?tiim&z> - ttt^a^ 

i fc, x?7? mUffiiJO 7^-^K'J5 7HRl) f *2 Itfi^llttll W 7 4 - )l K u 
*i«««^7 -f - ;u K ^'yUFW^ti Hfl5C:»l**S F'J7HJ:i)^ 

i mmmnm&mzvfc-tzz tt-tz 0 z<n%\ mmmm-Mf^m^mmm 
^L^t ^utiE7 < Ku ^ v hmfrhmmmwm k«j 7 new r ^ 

>£^JI*§£Wbi U £-5 7 i -)V K'J ; 7 h/fcop^jfgitWgT^ 2Wbi «t *) 

met 3 1^ ^i^ifi^Lv^ ^uhuE7 i -)v ku ^ 7 hmfrhmi^mm 

K'J 7 h*tcl£*** h 4 >££lf "Pi&Wbi i: L, B^^^-^K'H^iOl 
^^lfHoil!iWG^\ 1.6Xj + 2Wbi«fc ») *>:fc£v»£fc £1"*o ifc, iif^litlK'J 

7 M<7))?$Wdrift^\ 

[0 0 15] 
[»2] 

2>«**<* '"^ (2) 

i-l 

W Qi : i-l i #B£>74-*K ' V.v\MWi<F>1&fflfc<nifc 
n : 7^ -A- Ky ^ V vm^mw 

[0 0 161 

rgOP^gg&tLo p «2Lo p MEL Mi 0)8*112 Ln; fc^Hft* 1 , Uop/2 

L N i< 0. 7-c*sitits 0 y ?mmm<D7 4 km 5 7 

[0 0 171 
[0 0 1 81 

Ji(0ai$^|pIOiP$di:OM#*^i-S»»flBia-C*i5, II 2 f4600VItEOji£ffiitSIGBT 
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-CT\ $[etfgB#<7>£PJnmEVccl± 1 0 0 V t Ltz 0 

Zc\X\ IGBT<7)ffit(±, ;k(r>m*)~C&Z>o H? 5 2 5,« m-C^fcE&jft 1 . 5X10 
14 cm- 3 OFZ^i^<7)n~ PJ7 H3flili:, IM. 6 p mO«J«|B!KfcBS£SJ£ L , 
f-v x' i x /i?22^<7) "PI 100 ,« m<o H M £ Mm i:i7f>?'U iIi:*D>v-x^i|iL 

Hf|*<7>**n>£Bk£L£flL 1 2 0 0 r ^±^fi«U4o v>TM#ffl^f-Ci£ $ 120// 
m^'*'n>^iLtp + 1WI4 0 p + ^-Xf 4, n'x5^«« 

5, y-M«6, Y- hm^7 ££0=^5 y ^mS8^iI#<7)IGBTUjolt^M0Sy- 
hf#it^^i5fin:Mi-^o ^<0|£«ffi£i|IJ *K OO^mCt* (IGBT 

<^Bti±7&n200VfI/£<OJ§£(il80/< mfl/$<7)l?£ ii'-f^) 0 f^iSiC 1 X 1 0 13 cnf 2 
<A**n >£d'*>ffiALT350 o CtnB#^<7)7--^HT<'\ t°-^?tS^lXl 0 17 caf 3 
-Of $7& ? 1 /. mflJgOp + 3U^|9 tMtio mfeizau? 9m&iMl&LXi&®.Jk 
miW1>m&ZtlZ>o i/:*l#o>-f*>Mi:, 500mJ~ 4 J/cm 2 <7>£®#: (YAG 

T*fi. Wl±80/*m~400//mfc.Lfco 
[0 0 19] 

SIp + n W ?! 9 «t •) ^2tfrJiJl±^^^(07jO7^-tr^^?ftS^< , 

^*-c{±, *ffiiiij<7)?tJS^ffi^w^iijfjpi-^ 0 -e-K^jRftLr, m®mm^^-?nm<n 

Affi:«S:i-*i»'&(i$<btci»ia«t?-^«ji(±1g:< @2i:m, /7*7-<7)i§ 
^•<7)7>e^-7»ft(±Lal=194/.m, m^H^Mrad (=40kGy) JBItLfcfc §*>7 >fcf 
#-?i£tfcgliLa2-82//mfcfc*o n" K'J 7 HWd(iti(3ri00^«"C*So «T-*l*JB|t 

mnm 1 1 

[0 0 2 0] 

XhZ>o MM*. ±&O600VjMiLMIGBTK, 7 ^^SOOVWML tzt ^(DmMHB 

[0 0 2 1 ] 
[8t3] 

[0 0 2 2] 

t . . )- t . . . . iH'in KBiris'T y — KS-r*<r>ifctf/®viSr -7* t ^ : < 



^12 0 0 4 - 0 2 7 1 7 5 ^- V \ 8/ 

3) i»^x> 7 ^IfipS^^li, 
[ 0 0 2 31 
[&4] 

/? = - = - = -T7T- (4) 

\-ya T \-a T W D 

[ 0 0 2 4 ] 

1:44, ZZX\ JfttiU(±2£<7>iSflA£ffiv»fc 0 7X h 7 > 7 ?flix < -j 9& 

«Ui3lt4*-^<7>l£tt^«["C*So WDIiK'J7 Ht?0«t»14«i*IB (@4t(i^3 0 

^ m) -Cab^o iot, I g e n _n (i&jt ( 5 ) <7> £ "9 (1 & & o 

[0 0 2 5] 
[»5] 



^ n ~ ~ * * ' it ( 5 ) 



2r, c 



[ 0 0 2 6] 

a (irSMism, w a&zmm, tsc ^iw««7 0HA^4„ m^sp. 

o <£ o TRIces i±mT-^B?Jti; i»)/h$<-Cl4o 

d3 0lttt(±> m^jjUMtt* (Mrad, lMrad=10kGy) , «*ttjfi»ft*aERIcES"C**o 
SjSp + 3 1/^ (350°Ct- 1 B#f B 1) f-fi%/^7X(G-E 

va-h) (RIces) , Y-hGmK+lSVWtiaft (RIce+) , $"bi:*Ip + 3P^f^ 
P-«14fbL^Bf<7)y- h+15Ven» (RIce+ (Laser) ) i:ov>T, 7° n^FLt 
v^ 0 lOi^f), ^?in*i/f(±, y-h^x^^tys-Ffl.lio^ +15V£Pljn 
-f&m&X t) iS5v»c £j&*fc>j&»a 0 £*Ui* GEWr+15V (Wlt7.5V) £P*n LT^IS! « 
tL> n + -y n" K'J 7 HJf&va- M"^C^T\ PiN*"^*- K«S*^J 

o B3«fc«!K n.=H6L!&M*-tZ>t^ GEmm^U 7 ^X^MMtin^m^L, 10Mrad(=10 
0kGy)T*GEra+15VOJ#^-i:(5(3r|^Ct ttZZ t tfftfrho ZtH±, ±$<7)PNP b y > v7 9 

a t> $ <b(ii/3mrn^iinm»it^?Px.^ i t&x&x^ 

ho ztii> s ±$<o, P + gic i-sn^m»it^ftJx.^*'eab^o iGBT<7>*>mi± 

(i. EI^BBJW.OV-e* *K 10MradT*2.2VT-&»K 20Mrad"C2.8Vt 4 •) , 10Mrad*t?{±t 
[0 0 2 7] 

^«-ii^w^iy^>^-r-6o :^ %&m*mtWkW-it. (6) oj:^:***: 

[0 0 2 8] 



<Wffi 2 0 0 4 - 0 2 7 1 7 5 



9/ 



[»6l 



( ^ 



^ (6) 



[0 0 2 9 J 

[0 0 3 0] 
[»7] 



A7 



••5£ (7) 



[ 0 0 3 1 ] 

Deo fJ^iu E a Jif&14fl:x*;Hf- % k{i#;uyv>^BL T(i*fc#iSJ£-e*& 0 E 
■ lift3.7eVC**o * £l300°CMtt&J£ifc«(i 1 . 0 X 1 0 - 1 W/st**, 600V? 
^XO*RajhaiQW"Ctil20^mOl!i:ttai$**^5?-C**o £RS<Oj£fi:Ttf\ fcffi**E& 
iftgtriU. 2X1 0 19 cnf\ |£f5uSJ$1300 o C, t£tfel$W83B#W-C, ftftmz 120// m« 
<b*lfc 0 ^(6)tCjoV^T^»?tSN^nM'>xyNK-e>^?Sg(=l . 5X10 14 cnf 3 ) 
U^Lv^-t4t(1-*t>t,pn«^f»), N/ No 3^=1. 25X10" 5 ^^ H 5 Offiffi^ 
MP^&(erfc)<OH^fflv>-C, xsi =104// m^lf <b*l& 0 >! *U±H&fc £ «fc & LT v>£ 

[0 0 3 2] 
[%8] 



^.(x.,/)=^,crfc 



•5£ (8) 



[0 0 3 3] 

ftBS + OsKn ^14ffci*;i^ijj&3.5eV-C*£o 1300°C(C£tt«tfc#$((i 1 . 2 9 X 
1 0- 15 cm 2 /sT^^o 1.6//m0^m«^^n>^§fe(t^>^fr^lti:LT^^o 5$( 
8)Kj3V>Txox=1.6// mt LTN^nS^i^ K- kT> ^»K(-1.5X 1 0 14 cm" 3 ) L 

0.3 fcfflv*"Ct-153B#lin?**o o$ r> l50B#Mffi£-e(i, 1.6^ mWR-fkil 
■C-rx*>^Tirt|-C**i:v»x.*o HI&ttSi/SitolMBlcfc^T, v 'J n >1!l!IOl£ft#Sf[ 

U3>t3t=153«FWO**n>lle:tj[«:fi : ofci&^ 5$( 3 ) J: •) iixsi =141// mT^ 

■Tit, 5S(8)«fc •) 
[0 0 3 4 ] 
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[»9] 



N m {X m .t,)=N D =N 0 €rib 



[0 0 3 51 

T**So No {inH >'J3> K — t: > 
%hi\tzt-th fc, 5t( 6 ) «t 19 
[0 0 3 6] 
1 0] 



■5£ (9) 



^, ( (.V V( .,/,,) = ^=^ 0 erfc 



' Jr. ^ 



^ (10) 



[0 0 3 7] 

-C££o ^(6)^5^(7) J: I) 
[0 0 3 8] 

[am 



N (> erfc 



A .Si 



- N 0 erfc 



'i ) 



S(ii) 



[0 0 3 9] 

fc*«3, lot, 
[0 0 4 0] 
[»1 2] 



lik ^gg (fl/ i300°C) 



X 



D. 



* (12) 



[0 0 4 1 ] 

ifHC'C**) (&3.5eVh A(4 ) J *)SJg£f£x.T 6«tfc«»Jttt«fc A,^bL&v> 0 

& 0 600Vi£KjLSIGBTK*5V>T tt^5ll£tfeas$ 14120^ m"C* >K 5£( 1 2 ) «£ 
fcBtfbltffli 1.36// m?*5, -^1200V^PlihliIGBTtc.fev^Tt4^Si£t![?f $**200 
^ m"C* I) , ft^^^^-fbHIPtt 2. 27// m-C*So 

[0 0 4 2] 
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[813] 



a. 



exp 



xt (1 3) 



[0 0 4 3 ] 

Qox (±»ftR* wfe^WWi-e* •) , r'tflSH £ t P t -t & ^ ( 6 ) «t *) 
[ 0 0 4 4 ] 
[iCl 4] 



^ (14) 



[0 0 4 5] 

V$>2> 0 ^(1 4)^^(1 3)UftAi"4fc 
[0 0 4 6] 
[815] 



* it 



(15) 



[0 0 4 7] 

[0 0 4 8] 
[816] 



n V / 



2 \ 



^(16) 



[0 0 4 9] 

[0 0 5 0] 
[817] 



^ (1 7) 



[0 0 5 1 ] 

^:(i 5)^^(1 6)frbX(i 2)^^<i^i:^*«^^ ft^«^(±v 

[«0U2] 
[0 0 5 2] 

HI 7, ®8(±> H&&HJfe$J-C£>*K ll7fim«PBJfl;i:^?l«^^<7)M#^^L 
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1 X 1 0 17 cm- 3 -e«f $75 ? 1 yu m*lJg<7)p + 3 V 7 9M 9 OTLt4wt*4 0 

H7tCi5V^T, ttttliV^MLBgltS (Mrad, lMrad=10kGy) . ftt^ii^ 
jfftH^R I c e FZ7J.^<7)*m£i$lJ&iNC, ^©ffi&ftfclliafcaum 

^auHW^^ m 7 a w at * ft n #\ m*mm ^xn mmnmwM&m & m * tiz 0 bp *> 
i± , > < ■ ^ * u l r tc x Pii * $M -t h tz tb m > u r x m<r>m*®m £ ±m \z t 
\i*>z.ti?X"%, *ti\zx nwMmm^T^^o mm. tmmjEeoov (»E6oovit 
j-) , i25rr*w^«nmiJitwm^BB*i-i:is#tt-c-**7j f , ^^^^^(tntf 

i" * (i t\ i£ MftWMtfi& < 4' o T V » 4 C t tfm Z> a 2 M r a d * fig jsfi" £ K 
nm^^fi^LTv^^-e, m^».Mm(i 2 M r a dWittiW^o L^I&t5 ? 
fc, m^fcfcJBWI-*.*:, A')^c^#M$n, t>lE^<4^ 0 *>«E(iT' 

1 (Mrad, lMrad = l OkGy) , WET* -5 « W^SflJiglt* * flS < 
-r^.tt>mE(±^< &oTv>*o *T-*Mi***:6Mr a d J2JL_ttc-#- J5 t , ,%MtC:*> 
mE^±#LTv^ 0 t>lE^ft<tl>(:i±, m^«LE*tI:*6Mr a dJJTFK"t*«> 
5&*J:v» 0 

[Hifc09 3] 
[0 0 5 3] 

hi o \mi±m&uft<r>mmmx\ hio (a) i±mi±mfeUfr&fo*7jktmmmx$>t) 

, (b) - (d) 14 (a) U/SC«l-C^i-Y«^**4««r^+«»*ifiiiB|-C**o JtJg 
fct80flcmONMFZ7 x^3 4(0 f|®K N 2. 4^raW|iftI^ffMU f7 7' hit 

& tz £> <d x ? 7 4 <d & <d mmtm * m □ l t , ** n > # ? x * « l 

LT7^-^ K'J 5-;H2 5W4:|Pt4o fit, **n>£2 X 1 0 1 5 /cm 2 
, 1 0 0keVtM*>&AU 1 1 5 0 VX2 0 05K> -f ?4 >£i"£o ficV»Ti£14 
»©«HMfcll*IBDU 6 5nm»r -f^fci^ML, *-<*>±K£*&& v 'J 3 >§l 
«ft$-ti\ X7^>^«rfTV^* - h*S«:^l£1-*o #itE«ii^(7)#^H B H 
> 'J n >{i|^*1-^o Sv>TP + ^-^124fflC*'D>^2X10 1 4 /cm 2 ,10 0k 
eV-C^f *>&AU 1 1 5 Ott 1 2 0 5K> K9^7^ >=Mfv\ h 
IILttt^2 X 1 0 1 5 /cm 2 , 4 5keVTM t^ftAtSo Sffljfftfieifc 

M^-f-^F'j < m 2 5<n%fr*mn'?z>o Ai-i%si£«u 

t2 7«t^o ^"O tlftl i /: l± J <K^«f • x f > ^ L , •7 J l/^7i ^ 2 0 

«3 l{i^ffitcgmt> SltlKo^C^l^^o 5!^#ffllK"C«iiDO*2 0 ^ 

^>o ^O^Al/Ti/Ni/Au^JlilC^*L, 7 

m^2 8**3 ^m^3 5 «t J) fc*vv<>r TX(7)t # % Sffi<7)P + 9 fcN - - 

i-*^>0-C**o ^®K<i, 7 ^m^2 8 t? + frMm®3 lOWC, #E*it« 

7 4 -;u K'J 5 7 hm^2 7 a«Ltv^o :^7^-^ K'J 5 y hm®2 7 a f±, 
7^-^K'; < 7 h^2 5^1x.TP + ^«1BlJHS|E-r^(^ffliJ^|6]oTJ[£7& ? ^) «t 
7fc<WtJ&2tiX^Z 0 -7 ^7 K'J 5 7 M2 5 t 7 4 -)\> K'J 5 y bm® 

2 7 a^\ MP + 7>Sl^lt3 1 fHcft^o TiSHTv^ c »EfltjfiO + K««t* 
*f W«l^«ft«*3 3 LT, 7 K'J 5 y HiOi^|S]#x5 y 
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K'J 5 7 hm«27b* s , 7 <r K'J 5 7 M 2 5 £&x.TJ. $ v9%%2 8ffl(z^-f 
-6 (rtJ§flU|6]oT!£7(> ? &) «fc 0)A<M$ntV>S o :wiii7{-*K^7H 
2 5fc7^-^K'J57 hmH 2 7 b#\ &1gx5 y 9M&2 8fflU|6j^or^$nT 
v»4 0 oil), ^1^x5 ? *mSffi^feWfflKfaoTfi£#SB#£#**fc* 7<-;u 
K'J 5 7 hm®2 7 a li^lPJJUffiJorM^Tv^^-e, £2l«lf&f!l££1-&^ 7 
<r K'J 5 7 hmHi2 7 b lirtiji:[p]o TM^'T £21 £J£lf § frhUL 
^h(D^W\-thm^\z-%{z^:h^x Li ^ 0 z<ntztbs m i> mw? < - )v Y ') < v 
MS2 7 b wWl^t^^^ 7/<7 > •> x t;l^ 0 Z <r>X, %m Ctztb 

t:> gO^Tjlfij^Ktel-* 7 <f K'J < y h mfefPJJ^ t mfr^*^ -tz t ft < x 

o (b) lt<t<Nl^lDlli3 3±U, 7 * K'J < 7 hm^2 7 fc|B| URfcUKtfc^ 
mx*$>2> 0 ( c ) li + Hm#^ft^*S 3 3 * 7 -f - ;U K 'J < y h Jf 2 5 a , 2 5aCtl 
fiifti^i^^W ~7 4 — to K'J $ 7 h«ffi£igigLT2 7 dt L?zfflX$>& 
o (d) (it>P^«#^fn^it3 3 0*B*J£< LT^<7)±(cMffiiJ^<b®?/^ 7 * - ;u K 'J $ 
7 ^m4&2 7 e, 2 7 eZmftzmx&Zo ifc, P + 5Ni£i*3 1 tStSMSW7 
-f K'J 5 7 hM(±HiiflEtf>i§ £K(±-$:tfjft I GBTOf^Ji©f t^^x h 

H 1 1 liv 7* tig'** TXT-o^Sl^ffTO^^-tltEflljg^^^BfMia-e* 
^ (a) liJU/U 7 7.B#O®rffi0, (b) (±it^^ TXB#OBfMIH-e^^o (a) tc^ 

■tinizm'UTzxit^ wmmi±imE.<oi/iQmBt<nmi> ^wxTTs-t x ^ 3 

v9W&2 Sfrbffil±ffij&<D*ri\UftiX<Dfflt:P + 53St«3 lflKffij^oT 
&7) ? & 0 iot;oJ:l7^-^F'J $ 7 h«ffi2 7 a(i£2«3 6 <DtoV&-ftlOHZit L 
TM^IfiJi: ft 19 , £2« 3 6«rJ£tf*«#«r1-4o ioT, 7-f-Jl/KU 5 7M2 5© 

imi±m&<D*m<D*mmRmmm®3 3 ^iitii:p + Mii3 huj^^^o - 

213 6^Sl±#raftL, P + 53-K«i*3 1 iT*#tfT Kiti & «t oKft^o 

(b) tc^i-i^uiS/^T^r^i, ^nJjp«E73 ? ifiti±oi/iofi)toB#(i^ $=ep-t*^-r 

J:^^2*3 6tf ? P + #8t«3 lffl^<b»EfllifiO*raa5fl'iWH«:i5 y 

2 8mizfafr<?X$:tf2>o Z.<Dt%-7 4 -toY') 5 7 h*®2 7 bti\ £213 6 0fftT 

£7jfaK#LTJll7jf6]hft «K £2Jf 3 6 «lf&« £ £1" £<> iot P + ^It3 

en*pmE«^ii7jp-r^i:. £213 6 fw^^s y*nm2 sm^&tf 

ho z\<Dt%y J -to K'J 5 7 hm«2 7 att, £213 6 coW&TjIp] t t ft& 

213 6 05fe« lift tWMft L s i&fii SB i T*# #1* K it i & * ■ *> K ft * ° t ^ L ft ^ t> ff 

ftvxoiz; ai/<>f 7^-cti^2»3 6^p + ^«i««3 ifla^<b<o*^iaj^tw<>itis 

^<bom7j|6]^'bi#y f '&fcii), e(J7jpm)±»Ei5 < tcft-StN- KU7 Mi^S'fti-* 
fc*£#3Sft**r m<^^ i *J^21 3 6 73 ? #^1-< ft^o z\<Dtz*b^ 

7-f-^K'J 5 7 h«®2 7 fc7-f-^K'J> 7 FI2 5 COKRS^^MS ft ho Z<7) 

[0 0 5 4] 

7 ^ISt 3l/^^SioSWLv>i IC7^ K 'J 5 7 M^^N" K'J 
7M(:TOt' /i/h'f , /$2MJ:H7'f-^h' 'J5 7Hf|oiWv^, 
7-f-^h* 'J 5 7 MoKT*^ftLtt^/v4ttWi< ^otv^o iot> M 
/v- 7^oenjjn*EE**«t>i: §02SS«»-C0 7 -r h* 'J 5 7 H^KWv^ 
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Tfi-tUfrttm®-?*}*). (a) l±BMfcllofiWG7MAV>J*£-C*iK (b) tifi!KkBI?>IB 
WG«v>^tiSo HI 1 2 tcjov^r, 2 5li7 -f h* 'J < 7 H« 2 6 ti^fbm 
, 3 4I1N-KU7H, 3 6 a li^lt* ^ o j t > ftAi: J: o T P 7 j 

-n> K 'J < 7 H2 5 £ffM1-&*§£U, LT<7)^ftBi2 6^)**WG fci"* 

fc, ttJ£1Rt;j:or7 i -A> y i ) 5 7 m 2 sw&sc&stfx j omu, ^Tjfr^tt; 

lttli»ftK2 6W»^f>0. 8Xj'fcfc* 0 ioT, 'J 5 7 MHO Willi, 

0. 8Xj+0. 8X j coi. 6 X j C^nSnmEO VWlf* h * >£^!Wbi+Wbi02 

wbi£Jnix.fct£ <fc •) tcxtnia^o :n^^L/:</)^( 1 8)-c** 0 

[0 0 5 5] 

WG ^1.6Xj + 2Wbi - *t(18 ) 
(fc/f LWG : 7 <r -;u K ^7 Moffl<7>B!Hfc||SSo*g, Xj : 7 -r -;b K 'J ? 7 !> 
Wbi : x 7 ^ fgi 3 l, ^ ^ ti^lfi^'f L ^ i: 7 ^ - ^ h " 'J 
;7H^y F^HlWb" JH"f >£2«(6) HI 2 (a) l±WG ^1.6Xj + 
2Wbi<7>fi£-C& *K (b) ti WG £1.6Xj + ZWbi S„ SUO £7j£1-£ 

Wg^2Wbiti-ti(f «fcv> 0 
@ 1 3 (±, @1 2 07-f-^F" 'J 5 7 Hf^-b' on' OXfO^tt^ (\£fi> 
h 4 y^±m<r>-D^ifh^) <T>%% Ln i (fcrtf LLn i =Wg i - (1.6Xj + 2Wbi) , 
i : i#g<7)7 i -;VK'J 5 7 \m. Wg i : i-lA^if i - )U K 'J 5 7 F1M 

<7)MH («tt£) n : 7<r-^r u $ 7 hmn-trnm <o^nmt, mm&t 
<nrm*7jiirm&mx*$>2>o %nmm-y vyhmmw* t \ t . <ti9i»<^^<b, 

[0 0 5 61 
[»18] 

±L Si >w iMfl -A(19) 

^,=^,-0.6^+2^,.) 

i : i #B7-f-*r H 7 M 

^: i-1 *>h i&n<D74-*VV.iYmW<Otifam<Dl& 

4 ] 

f A A c; 7l 
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€Hi2 7ai7<-^ K'J < ? M 2 5 tOHOSBLo p <7)1Ri%x.X-? * 4 t ><?> 

[0 0 5 8] 
IfU] 







2 L OP / 
2L N) 




FBV 


RBV 




L|Mi 


Lop 


0 


-10 12 /cm 2 

Xqdi- 


0 


-10 ,2 /cm 2 




354.0 


237.0 


200.2 


0.845 


552.0 


1402 


806 


1312 


871 


1**42 


390.0 


273.0 


205.0 


0.751 


567.0 


1426 


981 


1321 


1022 1 


nm 


765.0 


290.0 


177.6 


0.612 


1302.0 


1450 


1433 


1356 


1317 


mm 4 


554.0 


284.0 


111.0 


0.391 


884.0 


1447 


1360 


1334 


1308 




509.0 


275.0 


96.2 


0.350 


793.0 


1435 


1305 


1308 


1296 



[0 0 5 9 ] 

m 1 Kj3V>T, 1 2 0 0 VjfilfljhfflIGBTtCittT»ffifl|jiO-tft«:3ExrJ«B'ff (FBV 
) fciSWffi (RBV) Sry5al/—>3 > L£ 0 2Wg i (i7 -r -* K'J 5 v MKtfJgg 
StO-g-fHi, 2Ln i HifitEEflligW-tfn/NM 7X"CO*ttfc*OlS0£*HilL SLo p tt 
7 -r -* K'J 5 -y YM&toMMfr 7 K'J 5 y hSOj»SBi"eoilK<7)# 

8gJtT*^o 2Lop/2Ln i (i*tt^*S^)ffitcW1-*7 4 -* K'J $ 7 VmU^U 

^-ftli> 1 3 0 0 V^±OWJE-C*o^ (il^FBV, RBVO0I) 0 ZtUZ 
ULXLn ; OUftlZl X 1 0 1 2 / cm 2 0»JSO^om^j&*^ft-r^*^«:ffi.5ELr 

Lop/Un i £0. 7J^Ti:t4^iJLv\ 01 5 l±Jttt«-e, ^l^i^y 

^tssiw* (p + ^^it^iin^r) ^ltv^o (b) om^ftST^'t 

i ^ tc^j 8 5 0 VC^2S^x> 7 *±3££i:'J -fx*- LTV>4» ttzs (d) <7>IE 

11 6ti, «TE^10ttfl-3~5HffiSL, l l )^o7'f-Jl'K l J 5- y FS«i7^-)V 
K'J 5 7 rJftOHfiPgfcLo p £7 jumfc L3t»^0»a#jt«^0«i&S95^»fliiHT?* 
I), (a) b K-t?>^£^L. (b) (imT-rlK^^L, (c)li#«ft*l** 

U (d) tijE?LmaE*9[«:^LTv^o HI 6^11 5t|W|C'<^< y**«JS#4>* 
(P + frSt^Mfrfid^-f) £fcLTV>* 0 (b) om^jftJt-C^i-J:^ H^Sltt 
y 9^m&frhffilJfalZ+fr%mMZ&vXmtir\,*Z>o ttz. (d) OjE?Lmai& 

5 ] 

r A A a A 1 



mM 2 0 0 4 - 0 2 7 1 7 5 



^-v: 16/ 



fc#t?.#* 0 jfitE^igOfflS^Mjt^^tC, flUtf 'J >£ K -X' glE12 (1 0 1 2 
) /cnr\ MmE45keVtM *>SAL, 11501: T'SMcT) h * 7O" > £ L "CbijKN 

splits £tM i-* 0 n 1 7 itmmmtftftn*- 1 ■> tmmmt p + m^immjct) 

»K (b) lii;7 *Mfflw»5M£*ltfiBia-e**o -<7)^WJT'1±, 
x 5 7 ?mi£HJ<7)ii5?flJff 3 8a (Z<DMXli^ ^ 7 1 *'@<7>7 < -;u K'J S 

7 H2 5 0fflfc*tf>SSU2l[flfr) tP + S55^l«(l^iSfISl 3 8 b (ZtnMXttP 

+ mftmmt i*b<d7 < -n ku < 7 M2 5o^t^<7)rtu2ffi^f) **7 < k 

'J 5 7 M2 5 tM^h^^'l n JCfM^tiTv^o ~ Oj; (; v j^JtJf Jf 3 8 a, 3 8 
b £?fM-f£- it, &ItE«±U ^^^TX?StLm^<7)fg:^^[21fL, ^oJiiitEEo 
fg:T7) ? 5 %fl]$Ujfpx.£ CI tri J T*# &o 3 7 (±fcffi£i£iI1-£ tz>6(D^ y ->^c- v a >/f 

[0 0 6 1 ] 

HI 8 -112 0(±, iBf EEttit^O P + S^MltffiiJUNSO^ISS^ffML^^ 

mi 9i±^m(oMmmm^mmt^m^mj±mMU^^mLtzmm^mmmx^n, 112 
o im&ffiitufrnmv&ufrmmmr"*) (a) li^nF-^^fu ( b ) a 

mT-iiS^^L. (c) tiMfiH^U (d) (2IE}imMJg£*LTv>&o 

HI 9<7)^7£^7Jf6]^R$5LT^$tirv^o Hi 8t(i> P + S5^*«3 I h 

b 7/N°m«2 1 <DT<nufrfrb*?$mw-mmm3 3t:^tttNiosiKi 
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